Suppression of natural killer cell cytotoxicity following chronic electrical stimulation of the ventromedial hypothalamic nucleus in rats.
In our previous study we found that chronic electrical stimulation of the lateral hypothalamus (LH) enhances and its lesion suppresses natural killer cell cytotoxicity (NKCC) and a large granular lymphocyte (LGL) number in conscious, freely behaving rats. Since the ventromedial nucleus of the hypothalamus (VMH) is regarded as behaviorally and physiologically opposite to LH, in our present study we investigated whether this antagonism also holds for the immune functions. Chronic electrical VMH stimulation effect on 1) immune parameters: both spleen and blood NKCC (chromium release assay and single-cell agarose assay) and the number of large granular lymphocytes (LGL; a morphological method), and 2) endocrine parameters: immunosuppressive-corticosterone (COR) and testosterone (TST) and immunostimulative-growth hormone (GH) and prolactin (PRL) plasma levels (RIA) was assessed. Twenty-one days of electrical stimulation of VMH caused significant decrease in both spleen and blood NKCC at the population level (chromium release assay) but not at the single cell level (agarose assay) with a simultaneous fall in the LGL number. Rats responding to the VMH stimulation with behavioral inactivation (BIN) showed a significantly lower depression of NKCC and LGL number than those responding with an aversive reaction (AVE). Depression of NKCC coexisted with various hormonal changes: increase of PRL, increase (AVE) or fall (BIN) of COR, decrease of GH (BIN), and increase of TST (VMH-stimulated and VMH-sham). There were significant differences in all measured plasma hormones between BIN and AVE groups. The results obtained indicate that VMH decreases cell-mediated immune response, represented by NK cell activity. The immunosuppressive effect is dependent on the behavioral outcome of VMH stimulation (BIN/AVE) rather than tested endocrine variables. Moreover, the present results indicate that the VMH and LH are antagonistically engaged in the regulation of NK cell cytotoxicity.